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Abstract 
This paper aims to analyse the cointegration and causality relationships between inflation, GDP and unemployment by using 
Markov Switching –VAR and Markov Switching Causality tests for the period from 1957(2) to 2014(3) in USA. This study 
complements previous empirical papers. But at the same time, it differs from the existing literature by using Markov Switching 
VAR and Markov Switching Causality method which determined there is long-run relationship between inflation and 
unemployment for USA. Different MS-VAR models were estimated and the best model was selected based on AIC and LR test. 
When the transition probabilities are taken into account, important asymmetries in inflation, GDP and unemployment were 
recognized. The changes in the behavior of the variables were detected with MS-VAR models.  The results highlighted the 
importance of economy policy on economic growth. 
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1. Introduction     
One of the main factors for the emergence of New Monetarist Phillips Curve can be complex financial 
arrangements promulgated by the USA since 1980s. These financial arrangements are based on weak theoretical 
foundations, creating excessive risk and are far from being transparent. On the other hand, the central bank policies 
applied since the early 1980s, globalization, the worldwide realignment of production centers, the Internet and the 
development of technology has a significant share of the decline in inflation. If the supply of cheap goods from 
China is taken into consideration; the cheaper liquidity due to decreases in inflation led to an increase in asset prices 
instead of rising consumer prices. At the same time, the low inflation stood up to put an end to the ongoing 
economic fluctuations and has led the expansion phase to the last two decades, has increased the financial liquidity 
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but the current monetary control measures failed to supervise the increases in liquidity (Parasiz, 2013, 449). Under 
these circumstances, the economic conditions that enabled intense liquidity creation together with low inflation and 
stable growth are called as the Great Moderation. All the aforementioned economic conditions and transformations 
have the largest share in the emergence of New Monetarism. 
The New Monetarist Phillips Curve which is different from the traditional monetarist, new classical and new 
Keynesian Phillips curves, aims to reinterpret the behavior of inflation and unemployment.  
Monetarist theory, which articulates the concept of expectation into Phillips Curve, accepts an inverse 
relationship between inflation and unemployment in the short run. However, based on adaptive expectation theory, 
this inverse relationship is a temporary phenomenon caused by unexpected inflation. In the log term, inflation 
returns back to the natural rate of unemployment, consistent with steady-state inflation rate. 
New Classical Phillips Curve is a curve based on rational expectations framework which is developed by Lucas. 
It is a theory of inflation and employment as a response to adaptive expectations theory, is based on Sargent and 
Wallace model in 1970s in the context of rational expectations, implying the assumption of “self-correcting” 
individuals. In this sense, the inverse relationship between inflation and unemployment is applicable only in the 
short run for certain conditions. 
New Keynesian Phillips Curve structurally analyses the factors determining the inflation dynamics against Lucas 
critique. The expectation structure of New Keynesian Phillips Curve depends not only the current output gap, at the 
same time both the past expectations for the current output and the growth rate of current output gap. The main idea 
behind the New Keynesian Phillips Curve is the real effects of nominal shocks is lower when the inflation rate is 
high and is higher when the inflation rate is low. High average inflation reduces the impacts of rigidities and 
stickiness by increasing the frequency of wage and price setting. In this regard high inflation lowers the real effects 
of nominal shocks by causing neutrality. 
The aim of this study is testing the New Monetarist Phillips Curve for the USA in the context of the study by 
Wong (2011), within the framework of Markov regime switching models. The MS-VAR approach is superior to 
other methods by not only avoiding to split the sample period into sub periods, but also the structural change of the 
link between inflation and unemployment is taken into account. 
This study is comprised of six sections. Following the introduction section, the theoretical foundations for the 
New Monetarist Phillips Curve will be explained in the second section. The third part is the literature part giving the 
details of the empirical studies investigating Phillips curve relationship in a nonlinear manner. Data and econometric 
methodology and econometric results are the fourth and fifth sections. Last part is conclusions. 
2. New Monetarist Phillips Curve 
In the past economic cycle was controlling the harmony of financial markets, today it is observed that this 
relationship is almost reversed as the amount of liquidity, which is nearly twenty times more than global GDP, is 
taken into consideration. In other words, financial markets are determining the harmony of the real economy.  
New Monetarist based models aim to create micro foundations for macro models. In this context, the markets are 
divided into different segments and the changes in these segments caused by liquidity effects due to changes in 
monetary policy and liquidity changes’ short/long term effects over labor markets and inflation are discussed. The 
best known studies examining the New Monetarist Phillips Curve are Wong (2011), Berentsen, Menzio ve Wright 
(2011), Lagos and Wright (2005). 
The liquidity effect of monetary policy can be explained as a transparent shock on monetary growth increases the 
liquidity of companies to pay for more workers, hence they enter into a quest to find workers. In other words, the 
liquidity effect of monetary policy over markets is a re-allocation of liquidity based on market segmentation. When 
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the shock becomes permanent in the long run, it negatively affects the market agents’ ability for liquidity 
adjustments. Therefore, in the long run Fisher effect becomes dominant. So, a permanent shock on monetary growth 
reduces general market liquidity and reduces the liquidity of companies. 
Since inflation always shows a movement toward monetary growth, the New Monetarist model implies a 
negative inflation-unemployment correlation in the short run. This negative correlation can be positive in the long 
run. 
Parallel to the conventional monetarist perspective, the New Monetarist Phillips curve also reflects the Fisherian 
view. As stated in Wong (2011) the short run structural equations are given below; 
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As the production capacity ( At ) is given, in the short run the increase in monetary growth ( tP ) will lower down 
unemployment, increase nominal interest rate ( it ) and equilibrium inflation rate ( tS ). 
 
The long run structural equations can be expressed as follows; 
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In this context, increased monetary growth ( P ) in the long term contrasts to results in the short term. It will 
increase the long-term unemployment rate, the nominal interest rate ( i ) and long-term equilibrium rate of inflation 
(S ), will lower down the liquidity in the economy. ( , / , /C Pz z zP P  ). 
In this study, the relationship between u, y and S in different regimes will be analyzed. Money supply and 
interest rates were excluded in this study. Increases in money supply affect u, y and S , if money supply increases u 
will decrease while y and S increases. 
3. Literature 
In the literature, investigation of Phillips relationship comprises an important part. The researchers handled the 
relationship from different perspectives in terms of macroeconomic schools. The literature is divided into two sub-
groups as the analysis of the relationship in linear models and the analysis of the relationship in terms of non-linear 
models. This paper is included into the latter. Therefore, the studies concerning Phillips Curve in a nonlinear manner 
are included in this part.   
The literature on Phillips curve considering nonlinearity can be listed as follows; Schalling (1998), Gomez and 
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Julio (2000), Meyer, Swanson and Wieland (2001), Dolado, Dolores and Naveira (2003), Tambakis (2004), Kuzin 
and Tober (2004), Huh (2005), Nason and Smith (2005), Minford and Srinivasan (2005), Goodhart and Hofmann 
(2005), Gomes, Mendes and Mendes (2006a, 2006b), Nell (2006), Davig (2007), Woodford (2007), Martin and 
Milas (2007). 
4. Data and Econometric Methodology 
4.1. Data 
The paper uses inflation, GDP and unemployment data to explore a long run relation for the USA economy. The 
data extracted from OECD, covers quarterly data from 1957(2) through 2014(3). Inflation is expressed in annual 
growth rate of CPI and measured as lcpi=log(CPIt/CPIt-1). GDP data is the total percentage change according to 
previous period. Unemployment rate shows the total unemployment expressed in percentage out of labor force.  All 
variables are transformed in logarithms as x=log(Xt/ Xt-1). 
4.2. Methodology 
4.2.1. MS-VAR model 
 
The basis of MS-VAR models is based on Markov chains. A Markov chain is used to analyze the state of a 
dynamic and stochastic system at a certain moment among possible states and is used to analyze the steady state 
situation of the system. 
One of the main purposes of using Markov models is explaining the stochastic process of regime shifts by 
modelling the behavior of the state variable via Markov chain. These models entered into the literature by the study 
of Goldfeld and Quandt (1973). Cosslett and Lee (1985) calculated the probability distribution function and 
Hamilton (1989, 1994) extended the modelwith his kalman filter like algoritm aiming to determine the contraction 
and expansion periods of the economy. 
General characteristics of the moments of these models and stability conditions are examined in the studies by 
Tjøstheim (1986), Yang (2000), Timmermann (2000), and Francq and Zakoïan (2001). MS-AR model developed by 
Hamilton based on these studies has been developed as MS-VAR models by Krolzig (1997, 1998, 2000, 2001). 
Markov model is governed by an unobserved state variable st, taking {1, 2, …, N} integer values randomly 
according to the state. Data generating process is defined by an ergodic Markov chain, where the probability of st 
taking value j depending on st-1 can be written as follows; 
 
^ ` ^ `/ , ... /1 2 1P s j s i s k P s j s i pt t t t t ij                   (7) 
MS-VAR is a non-linear model consisting of a combination of hidden Markov chains with the linear VAR 
model. In other words, the MS-VAR model, as a non-linear VAR model, is an improved version of the VAR model 
where regime changes are expressed by a state variable st governed by Markov chain. The general form of MS(m)-
VAR(p) model is as follows (Krolzig, 1997) 
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The MS-VAR model allows for a variety of specifications as expressed in Krolzig (1997) such as MSI-VAR, 
MSM-VAR, MSA-VAR, MSH-VAR, and MSIH-VAR, MSIA-VAR, MSMH-VAR, MSMA-VAR, MSMAH-VAR, 
MSIAH-VAR. 
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MSIAH(m)-VAR(p) model can be expressed as follows (Droumaguet, 2012, 5). 
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Estimating MS-VAR models that are based on the expectation maximization algorithm, described by Dempster 
et al. (1977). In the first step, the initial estimates of the hidden data are made. In the second step, a new joint 
distribution, increasing the probability of observed data is found by iteration. 
Guidolin (2012) examined studies using MS models and the studies are criticized whether the method is chosen 
for its popularity or data structure. In addition to this, the choice of the number of regimes is examined by the 
author. According to Guidolin (2012), half of the studies used the “traditional” two regime models, the other half 
used models according to data structure such that St>2. Another point under consideration is related to the frequency 
of data. Clearly, if the literature is observed in order to answer the question that whether MS models stop being 
useful, monthly frequency has the tightest share in the literature (60% of all the studies). Second popular data 
frequency is daily data used in the empirical finance studies. Although the number analysis using annual and 
quarterly data is limited, we can conclude that MS model is found to to work successfully in all data frequencies. 
5. Econometric Results  
In this study, the relationship between u, y and S in different regimes will be analyzed. Money supply and 
interest rates were excluded in this study. Increases in money supply affect u, y and S , if money supply increases u 
will decrease while y and S increases. 
Constructing MS-VAR type models requires a researcher to make three decisions for model specification. Firstly, 
the number of regimes should be selected. Secondly, choosing the right type of the model in terms of 
heteroscedasticity, switching intercept or mean and regime dependent AR coefficients. Lastly the order of the lag 
polynomial should be selected. (Altuğ, Bildirici, 2010) 
                   Table 1. Model selection criteria 
Models AIC HQ SIC Models AIC HQ SIC 
MSIAH(2)-VAR(0) -0.3109 -0.1911 -0.0138 
MSIAH(3)-
VAR(0) 
-0.8638 -0.6661 -0.3735 
MSIAH(2)-VAR(1) -7.3939 -7.1655 -6.8276 
MSIAH(3)-
VAR(1) 
-7.5862 -7.2255 -6.692 
MSIAH(2)-VAR(2) -7.5596 -7.2219 -6.7225 
MSIAH(3)-
VAR(2) 
-7.7772 -7.2526 -6.4767 
MSIAH(2)-VAR(3) -7.5807 -7.1331 -6.4711 
MSIAH(3)-
VAR(3) 
-7.7462 -7.0566 -6.0368 
MSIAH(2)-VAR(4) -7.742 -7.1837 -6.3583 
MSIAH(3)-
VAR(4) 
-8.1827 -7.327 -6.0619 
MSIAH(2)-VAR(5) -7.9188 -7.2491 -6.2592 
MSIAH(3)-
VAR(5) 
-8.3157 -7.2929 -5.7809 
MSIAH(2)-VAR(6) -8.0116 -7.2298 -6.0743 
MSIAH(3)-
VAR(6) 
-8.6383 -7.4472 -5.6869 
MSIAH(2)-VAR(7) -7.9096 -7.015 -5.693 
MSIAH(3)-
VAR(7) 
-8.2279 -6.8675 -4.8573 
The choice for selection of the number of the regimes can be handled by visual inspection of the data, the use of 
the Akaike Information Criterion (AIC), Hannan-Quinn criterion (HQ), and Schwarz criterion (SIC). As stated in 
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Kapetanios (2001), the lag length would be longer in AIC when compared to SIC. Moreover, in quarterly data, 
Ivanov and Killian (2005), state that HQC is more accurate. 
We allowed for the possibility of two or three regimes and considered maximum 7 lag lengths for the models; 
MSI-VAR, MSIH-VAR, MSIA-VAR, MSIAH-VAR, MSMA-VAR, MSMAH-VAR, summing up to a total number 
of 96 models. 
In the literature on Markov switching models, 3-regime models have been used to model periods of high growth 
together with normal expansionary and contractionary phases.  
Since the specifications except (MSIAH) changing intercepts, variances, and autoregressive coefficients models 
are fairly poor according to visual inspection, they are eliminated. 
                         Table 2. Log Likelihood and Number of Parameters 
Models Log 
likelihood 
Number of 
Parameters 
Undefined 
Parameters 
Number of 
Restrictions 
AIC LR 
Linear VAR 850.5166 27 -   -7.161  
MSIAH(3)-VAR(2) 981.3755 87 6 54 -7.7772 261.7176 
MSIAH(2)-VAR(2) 925.3522 56 2 27 -7.5596 149.671 
 
In order to determine the number of the regimes LR test is conducted; linear VAR model is tested against the 2-
regime MS-VAR model and 3 regime model. According to the results the test indicates 3 regime model is 
meaningful. 
       Table 3. MSIAH(3)-VAR(2) Model’s Maximum Likelihood Results* 
 Regime 1 Regime 2 Regime 3 
Models rgdp lun dlcpi rgdp lun dlcpi rgdp lun dlcpi 
Constant 0.031008 
(0.0701) 
0.139455 
(3.1346) 
-0.177990  
(-2.7421) 
0.018476 
(0.1176) 
0.028664 
(3.2553) 
-0.020505 
(-0.356) 
1.046386 
(2.0211) 
0.087646 
(2.5022) 
0.960287 
(2.8713) 
rgdp(-1) 0.314402 
(1.6815) 
-0.010577 
(-0.5936) 
0.015793 
(0.5748) 
1.140761 
(13.7883) 
-0.010644 
(-2,1652) 
-0.041558 
(-1,3172) 
0.783860 
(4.0553) 
-0.031934 
(-2.4194) 
0.104209 
(0.8802) 
rgdp(-2) -0.003001 
(-0.0208) 
0.000872 
(0.0650) 
-0.025643 
(-1.2525) 
-0.340236 
(-4.8187) 
0.004927 
(1.2198) 
0.018012 
(0.6691) 
-0.401526 
(-2.8189) 
0.026055 
(2.6690) 
-0.123891 
(-1.4130) 
lun(-1) -5.226994 
(-2.3994) 
1.243177 
(5.9685) 
0.740842 
(2,2952) 
1.955351 
(1.3002) 
1.156799 
(14.9424) 
0.574652 
(1.0806) 
-1.149449 
(-3.8986) 
1.299511 
(6.4548) 
0.594975 
(0.3289) 
lun(-2) 5.227620 
(2.4868) 
-0.388903 
(-1.9262) 
-0.516434 
(-1.6668) 
-1.677595 
(-1.1465) 
-0.189307 
(-2.5192) 
-0.477673 
(-0.9242) 
1.042848 
(3.7743) 
-0.376128 
(-1.9881) 
-1.051082 
(-0.6213) 
dlcpi(-1) -0.233121 
(-0.3027) 
-0.011320 
(-0.1556) 
1.07896 
(9.2681) 
-0.310485 
(-1.3505) 
0.002427 
(0,1997) 
1.091708 
(13.4766) 
-0.207081 
(-0.759) 
0.007432 
(0.3996) 
0.638637 
(3.666) 
dlcpi(-2) 0.705061 
(0.9035) 
-0.027988 
(-0.3760) 
-0.029571 
(-0.2506) 
0.289106 
(1.2484) 
-0.011664 
(-0.9451) 
-0.154346 
(-1.8849) 
0.538745 
(2.0815) 
-0.022593 
(-1.2694) 
-0.292547 
(-1.8479) 
S. Error 0.273406 0.026278 0.040311 0.188952 0.010431 0.072116 0.238584 0.016298 0.144983 
* t values are given in parenthesis 
                                Table 4. MSIAH(3)-VAR(2) Model’s Maximum Likelihood Results 
 Transition 
Probabilities 
  Nr. Of 
Observations 
Ergodic 
Properties 
Duration 
Models Regime 1 Regime 2 Regime 3 
Constant 0.7775 0.1302 0.09227 42.9 0.1765 4.5 
rgdp(-1) 0.04899 0.9510 0.00001379 158.9 0.7102 20.41 
S. Error 0.03941 0.1042 0.8564 28.3 0.1134 6.96 
 
Transition probabilities and regime durations for MSIAH(3)-VAR(2) are given in Table 4. The results suggest 
that Regime 1 is determined to last 4.5 quarters, Regime 2 is determined to last 20.41 quarters and Regime 3 is 
determined to last 6.96 quarters on average. From this aspect Regime 2 exhibit persistence. 
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Filtered and smoothed probabilities of Regime 1 are given in the Graphic 1 below. 
Graphic 1. Probabilities of Regime 1 
 
 
 
 
 
 
 
 
 
 
According to the diagram, the first regime has a probability higher than .05. The first regime implies a period 
where the actual growth rate is below the expected rate. It complies with our expectations that the first regime 
corresponds to the years, when the effects of the crises dominated the whole economy. The crisis dating of the 
model and the dating of NBER and ECRI are provided below for comparison. As it can be seen clearly, most of the 
dates coincide with each other. 
    Table 5. Crisis Dating 
NBER ECRI Model 
69:4-70:4 69:4-70:4 1970:1 - 1970:4 [0.9990] 
73:4-75:1 73:4-75:1 1974:1 - 1975:3 [0.9323] 
80:1-80:3 80:1-80:3 1979:2 - 1980:4 [0.9564] 
81:3-82:4 81:3-82:4 1981:4 - 1982:4 [0.9817] 
90:3-91:1 90:3-91:1 1990:3 - 1991:1 [0.9530] 
01:1-01:4 01:1-01:4 2000:4 - 2001:2 [0.8998] 
08:1-09:1 07:4- 2008:1 - 2008:3 [0.8858] 
6. Conclusions 
The main objective of this paper is estimating the USA Phillips curve according to the New Monetarist School 
with regime shifting models. In this respect, we used Markov Switching VAR models. The empirical results imply 
that the USA Phillips curve is not stable and exhibit nonlinear behavior and reveal three states for the model. 
When the transition probabilities are taken into account, important asymmetries in inflation, GDP and 
unemployment were recognized. The changes in the behavior of the variables were detected with MS-VAR models.  
The results highlighted the importance of economy policy on economic growth. 
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